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I Title of Invention 1 Co-Mi Base 
Alloy 

[Issue] The high-elasticity alloys used in 
springs for miniaturized precision 
machinery, medical device parts, 
diaphragms used in supplying special 
gases for use in semiconductor 
manufacture and the like are demanded to 
have ever higher mechanical strength, 
fatigue strength, and corrosion resistance 
accompanying the miniaturization and 
increased rigor of usage conditions. 



Photographic Figure 




{Solution Means] A Co-Ni base alloy 
wherein the main phase is formed from 
the face-centered cubic phase, the solute 
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atoms of which are of an element with a 
larger, or similar, atomic radius to the 
main constituents, Co, No, and Cr, are 
segregated to the dislocation core or to the 
stacking defects of the extended 
dislocations, and fine deformation twins 
lum to 0.1 pm in thickness are formed in 
the mother phase. Coid working is 
performed at least a final room 
temperature, and thereafter aging 
processing is done at a temperature under 
the re-crystallization temperature in 
excess of 2000*C.The alloy composition 
is as follows. The weight ratios are at 
least Co 28-40%, Cr 18-25%, Mo 7-12%, 
and 0.1-1 .0% for one or both Mn and/or 
Ti, Fe 1,1-3.0%, Nb O.S-20%, C^O.05%, 
Ni 26-45%, as well as unavoidable 
impurities forming the Co-Ni base alloy. 
[Field of Patent Claims] 
[Claim 1] A Co-Ni base alloy 
characterized by the main phase being 
formed from the face-centered cubic 
phase, and the solute atoms of which are 
of an element with a larger, or similar, 
atomic radius to the main constituents, Co, 
No, and Cr, being segregated to the 
dislocation core, and fine deformation 
twins 1 um to 0. lum in thickness being 
formed in the mother phase. 
[Claim 2] A Co~Ni base alloy 
characterized by the inclusion of a 
hexagonal close-packed phase in a Co-Ni 
base alloy as written of in Claim 1, 
[Claim 3] A Co-Ni base alloy 
characterized by the inclusion of at least 
Mo, Nb, and Fe in the solute atoms 
written of in Claim 1 , and will be 
segregated to the stacking faults of the 
dislocation core or the extended 
dislocations due to plastic deformation, 
[Claim 4] A Co-Ni base alloy 
characterized by the inclusion of at least 
S3 dual phase in the deformation twin 
written of in Claim 1. 



[Claim 5] A Co-Ni base alloy 
characterized by at least the final plastic 
working being coid working in any of the 
Co-Ni base alloys written of from Claim 1 
to Claim 4. 

[Claim 6] A Co-Ni base alloy 
characterized by being worked at a room 
temperature ambient temperature in the 
cold working written of in Claim 5, 
[Claim 7] A Co-Ni base alloy 
characterized by being aging processed at 
a temperature lower than a re- 
crystallization temperature in excess of 
26o o C following the cold plastic working 
in any of the Co-Ni base alloys written of 
from Claim 1 to Claim 6. 
[Claim 8] A Co-Ni base alloy 
characterized by age hardening by static 
strain aging in the aging processing 
written of in Claim 7. 
[Claim 9] A Co-Ni base alloy 
characterized by the appearance of post- 
yield linear work hardening behavior in a 
temperature region from room 
temperature to 700°C on a tensile test 
true stress- true strain curve, a drop in 
yield strength and tensile strength 
accompanying the temperature rise from 
room temperature, and being at the 
minimum at 500°C, stress vibration 
(serration) appearing at the temperature at 
which these are minimized, and the yield 
strength and tensile strength amplitudes 
being amplified as the temperature rises 
above this temperature, and becoming 
largest at 700°C in any Co-Ni base alloy 
written of from Claim I to Claim S, 
[Claim 10] A Co-Ni base alloy 
characterized by the work hardening 
behavior and stress oscillation written of 
in Claim 9 depending on the dynamic 
strain aging. 

[Claim 11] A Co-Ni base alloy 
characterized by the composition by 
weight rations comprising at least Co 
28-40%, Cr 1 8-25%, Mo 7-1 2%, and 
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0.1-1 .0% for one or both Mn and/or Ti, 
Fe 1.1-3.0%, Nb 0.5-20%, CG0.05%,Ni 
26-45%, as well as unavoidable 
impurities in any Co-Ni base alloy written 
of from Claim 1 to Claim 10. 
[Claim 12] A Co-Ni base alloy 
characterized by the 0.0005-0.0500% of 
one or more of mixed metal, Y, Ce, B, or 
Mg in the Co-Ni base alloy written of in 
Claim 11. 

[Claim 13] A Co-Ni base alloy 
characterized by a cold working rate of 
20-90% in a Co-Ni base alloy written of 
in Claim 11 or Claim 12. 
[Claim 14] A Co-Ni base alloy 
characterized by being aging processed at 
a temperature of 2OG~730 O C following 
the cold plastic working in any of the Co- 
Ni base alloys written of from Claim 1 1 to 
Claim 13. 

[Claim 15] A Co-Ni base alloy 
characterized by the composition by 
weight rations comprising at least Co 
31-37%, Cr 19-21%, Mo 9-1 1%, Mn 
0.1^.5%, Ti 0.3-0.7%, Fe 1.1-2.1%, Nb 
0.8-1.2%, mixed metal 0.001-0.020%, B 
0.001^0.010%, Mg 0^0.03%, Ni 
29-35% as well as any unavoidable 
impurities in any Co~Ni base alloy written 
from Claim 1 1 to Claim 14, 
[Claim 16] A Co-Ni base alloy 
characterized by a cold working rate of 
30~80% in the Co-Ni base alloy written 
of in Claim 15. 

[Claim 17] A Co-Ni base alloy 
characterized by being aging processed at 
a temperature of 440-650°C following 
the cold plastic working in any of the Co- 
Ni base alloys written of from Claim 1 5 
or Claim 16. 

C Detailed Description of Invention I 

roooii 

{Technical Field Related to the Invention] 
This invention is a high-elasticity alloy 
used in springs for miniaturized precision 
machinery, medical equipment parts, 



diaphragms used in supplying special 
gases for use in semiconductor 
manufacture, heat-resistant parts, and the 
like. 
t0002] 

[Prior Art] Conventionally, Co base alloys, 
Ni base alloys, and precipitation-hardened 
stainless steel, etc, existed as high- 
elasticity alloys with high corrosion 
resistance, 
t 00031 

[Issued Solved by the Invention] Among 
the conventional high-elasticity alloys Co 
base alloys have high mechanical strength, 
high fatigue strength, and superior 
corrosion resistance, and are known to 
have the maximum performance, however, 
high-elasticity alloys with even higher 
performance than the Co base alloys have 
been demanded accompanying the 
miniaturization of devices and the 
increased rigor of usage conditions. 
[0004] 

[Means to Solve the Issues] A work- 
induced martensite phase will be formed 
by (1) cold plastic working as a method 
for raising material strength in Co base 
alloys, Ni base alloys, or stainless steel. 
(For example, the alloy of US Patent 
4,795,504) 

(2) The y« phase of (Co, Ni) 3 (Al, Ti, Nb) 
and the like is precipitated, 

[0005] (For example, the alloy of 
Japanese patent 1374564) 

(3) Carbides are precipitated. 

(4) Other inter-metallic compounds are 
precipitated. 

and the like are common. This invention, 
unlike such methods, performs work 
hardening by two methods: segregating 
the solute atoms of Mo, Nb, Fe and the 
like to the dislocation core or the stacking 
faults of the extended dislocation through 
cold plastic working the Co-Ni base alloy 
wherein the main constituents are Co, Ni, 
and Cr, making cross slip not prone to 
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occur, and forming fine deformation twins, 
thereby inhibiting slip dislocation, and 
subsequently strengthened by static strain 
age hardening by aging processing. 
[00061 

[Embodiment State of the Invention] The 
CO-Ni base alloy of this invention is one 
that has been strengthened by the addition 
of Mo, Nb, Fe and the like to a Co, Ni, Cr 
matrix. There are also cases where the 
main phase is formed from the face- 
centered cubic lattice, and a trace second 
phase exists. However, in the Co-Ni base 
alloy of this invention, the existence of 
close-packed hexagonal lattices such as 
work-induced niartensite phases (s phase) 
and rj phases has not been seen in 
structural observations at 1 ,000-50,000* 
by a transmission electron microscope 
( H-800, made by Hitachi), nor even in X- 
ray diffraction by X-ray diffraction 
equipment (Rotorftex Diffractometer 
made by Rigaku), 

£0007 J The Co-Ni base alloy of this 
invention has low stacking fault energy, 
arid due to cold plastic working being 
performed such that the ambient 
temperature is room temperature, the 
solute atoms such as Mo, Nb, Fe and the 
like, the atomic radii of which are larger 
or similar to Co, Ni, and Cr with an 
atomic radius of 1 .25 A in size, are 
strongly attracted and segregated to the 
dislocation core or the stacking faults of 
the extension dislocation, and thereby not 
prone to cross-slip[ping< and therefore, 
exhibit high work hardening capacity. 
Moreover, this effect becomes apparent if 
the size of the atomic radii is in exc ess of 
LA. 

{0008 1 In addition, accompanying the 
plastic deformation due to working, 
minute S3 twin deformation twins (£9 
twins may also be formed) of !pm to 
0. 1 um in thickness are formed at high 
density in the mother phase, and high 



work hardening capacity is obtained even 
though the action of blocking slip 
dislocation. Furthermore, the Co-Ni base 
alloy of this invention attracts solute 
atoms such as Mo, Nb, Fe and the l ike to 
the dislocation core or the stacking faults 
off the extended dislocation through aging 
processing at a temperature below the re- 
crystallization temperature in excess of 
200°C, thereby fixing the dislocation, in 
other words, a higher degree of strength 
characteristics is obtained through static 
strain aging. 

1 0009 3 Furthermore, because the high 
work hardening capacity of the Co-Ni 
base allow of this invention is exhibited 
not only at room temperature but also 
under high temperatures, it has the feature 
of high high-temperature characteristics 
as well. The Co-Ni base alloy of this 
invention exhibits linear work hardening 
behavior following yield in the 
temperature region from room 
temperature up to about 700 o C in a pull- 
testing true stress-true strain curve in the 
temperature region from room 
temperature to high temperature, thus, 
the yield strength and tensile strength 
drop in tandem with the temperature rise 
from room temperature, and are at a 
minimum at around 500°C. Stress 
oscillation (serration) is exhibited at the 
temperature at which this is minimized, 
and above this temperature the yield 
strength, tensile strength, and stress 
oscillation amplitude in tandem with the 
rise in temperature above this temperature. 
The appearance of this stress oscillation 
and the increase in yield strength and 
tensile strength is due to dynamic strain 
aging and as a result of the strengthening 
mutual action between the solute atoms 
such as Mo, Nb, Fe and the l ike and the 
dislocation in tandem with fee rise in 
temperature, and the solute atoms in the 
defonnation are segregated to the 
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dislocation core and the stacking faults of 
the extended dislocation, and therefore is 
not prone to contraction of the extended 
dislocations, due to dislocation cross slip 
or rising motion not being prone to occur. 
[0010] The composition by weight ratios 
is comprised of least Co 28-40%, Cr 
1 8-25%, Mo 7-12%, and 0.1-1.0% for 
Mn and/or Ti, Fe 1-3.0%, Mb 05-2.0%, 
C <0.05%, Ni 26 -45%, as well as 
unavoidable impurities. In this 
composition, 0.0005-0.0500% of one or 
more of mixed metal, Y, Ce, B, or Mg 
may be added. 

[0011] Next we will describe the 
reasons for the composition ranges being 
limited as per the above. Co has a large 
autonomous work hardening capacity, and 
has the effect of reducing cutout fragility, 
raising fatigue strength, and raising high- 
temperature strength, however, The effect 
is weak at less than 28%, and when in 
excess of 40% the matrix becomes too 
hard, causing difficulty in working, in 
addition, the face-centered cubic lattice 
phase will become unstable relative to the 
close-packed hexagonal lattice phase, 
therefore it was set at 28-40%. 

f 001 2 3 Although Ni has the effect of 
stabilizing the face-centered cubic phase, 
maintaining workability, and raising 
corrosion resistance, in the Co, Cr, Mo, 
Nb, Fe constitution range of the alloy of 
this invention, it is difficult to obtain a 
stabilized face-centered cubic phase at 
less than 26% Ni, and in excess of 45% 
the mechanical strength fails. Therefore it 
was set at 26-45%. Cr is an indispensable 
constituent for assuring corrosion 
resistance, and has the effect of 
strengthening the matrix, however, the 
effect obtaining superior corrosion 
resistance is weak at less than 18%, and 
when over 25% the workability and 
toughness rapidly drop. Therefore it was 
set at 18-25%. 



1 00 1 3 1 Mo has the effect of making a 
solid solution in the matrix and 
strengthening it, the effect of Increasing 
the work hardening capacity, as well as an 
effect of raising the corrosion resistance 
in tandem with Cr, however, the desired 
effect is not obtained at less than 7%, and 
the workability drops rapidly, and a 
fragile o phase is prone to occur when 
over 12%, so this was set at 7-12%.Nb 
has the effect of making a solid solution 
in the matrix and strengthening it, as well 
as an effect of increasing the work 
hardening capacity, however, the effect is 
weak at less than 0.5%, and when in 
excess of 2.0% it becomes too hard, 
making workability drop. Therefore this 
was set at 0.5-2.0%. 
I 00 14 J Fe lias the effect of making a 
solid solution in the matrix and 
strengthening this, however, too much 
lowers corrosion resistance. A good effect 
was obtained at l.l-3.0%,Furthemiore, If 
Mo, Nb, and Fe are used in combination, 
The matrix solid solution strength and the 
work hardening are improved markedly 
over the use of Mo and Nb or Mo and Fe 
in combination, the maximum tensile 
strength obtained at both room 
temperature and high temperature is 
markedly higher, and it was also known 
that the effect shifting the temperature at 
which the peak tensile strength is 
exhibited at high temperature to the high 
temperature side becomes greater, 
1 00 1 5 1 Mn has deoxy genation and 
desulfurization effects, as well as an 
effect of stabilizing the face-centered 
cubic lattice phase, however, too much 
degrades the corrosion resistance and 
oxidation resistance. A good effect was 
obtained at 0.1-1 .0%.Ti has a strong 
deoxygenation, denitrogenation, and 
desulftirization effect, as well as an effect 
of refining the ingot organization, the 
effect is weak at less than 0.1%. For 
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example, although 0.7% is not 
problematic, inclusions in the alloy 
increase if too much, and toughness drops 
due to ^ phase (Nl 3 Ti) precipitation. 
Therefore this was set at 0.1-1.0%. 
1 00 1 6 1 Mixed metal, Y, and Ce all 
increase the purity of the alloy, and 
markedly improve the hot workability. 
Secondary effects include increased 
toughness, and improved intercrystalline 
corrosion. The Co-Ni base allow of this 
inventions has superior toughness and 
corrosion resistance even without the 
addition of these elements, however, these 
are further increased by addition of these 
elements. A good effect was obtained at 
0.0005-0.0500%, 

1 00 1 7 1 Although 8 and Mg both have 
the effect of improving hot workability, 
too much conversely lowers hot 
workability and makes it prone to 
cracking, A good effect was obtained for 
either at Q.0005-0.0500%.Ahhough C 
makes matrix into a solid solution and 
forms carbides with Cr, Mo, Nb, etc., it 
causes toughness to drop and corrosion 
resistance to degrade when in excess of 
0.05%, so this was set at 0.05%. 

£ 00 1 8 1 Furthermore, the following 
shows an optimum composition of the 
Co-Ni base alloy of this invention. The 
composition by weight ratios is comprised 
of Co 3 1-37%, Cr 19-21%, Mo 9-1 1%, 
Mn 0.1-0,5%, Ti 0.3-0.7%, Fe i. i~2.1%, 
Nb 0.8-1 .2%, mixed metal 0.001-0,20%, 
B 0.001-0.010%, C & 0.03%, Ni 
29-35%, as well as unavoidable 
impurities. 

100191 A Co-Ni base alioy of the 
above composition is smelted in a vacuum 
smelting furnace. The smelted ingot is 
plastic worked by common working 
[methods], and final cold plastic work of a 
working rate of 20-90% is performed at 
room temperature. Here, the working rate 
in excess of 20% shows the lower limit 



value at which work hardening is 
exhibited for the above reasons, and the 
working rate below 90% is because a 
working rate in excess of 90% rapidly 
lowers tile toughness. In the Co-Ni base 
alloy of this invention, the desired cold 
working rate in the optimum composition 
is 30-80%. Although the Co-Ni base 
alloy of mis invention is a high-elasticity 
alioy with superior strength characteristics 
even with the cold plastic working kept as 
is, after the cold plastic working it 
becomes a high-elasticity alloy with even 
higher strength characteristics after age 
hardening by aging processing in an 
vacuum or an oxygen-free environment at 
a temperature of 2O0-73O e C. Here, the 
temperature in excess of 200°C shows the 
lower limit value for the exhibition of age 
hardening, and the 730°C or less is due to 
softening due to re-crystallization starting 
when this temperature is exceeded. The 
desirable aging processing temperature to 
obtain sufficient age hardening and 
toughness in the optimal constitution in 
the Co-Ni base alloy of this invention is 
440-650°C. 
C 00201 

[Embodiment] The following is a detailed 
description based on the embodiment. The 
Co-Ni base alloy of this invention was 
used along with a typical Co base alloy as 
a comparison material, and several type of 
cold rolled materials of 0. 1 3mm in 
thickness were created by varying the 
coid rolling work rate and the aging 
processing temperature. In addition, 
several types of wires of 0,4 mm wire 
diameter were likewise created by varying 
the cold wire drawing work rate and the 
aging processing time. 
1 00211 Figure 8 shows the 
compositions of the alloys used by weight 
ratios. A-F were the Co-Ni base alloys of 
this invention, while G and H were the 
comparison material Co base alloys. 
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Figure 9 shows the plastic workability of 
each ailoy as well as the tensile strength 
and Vickers hardness after aging 
processing when aging processing was 
performed for two hours at 6O0°C at a 
work rate of 80%. The Co-Ni alloy of this 
invention has about the same plastic 
workability compared to the Co base alloy, 
the tensile strength and Vickers hardness 
were higher, and the mechanical strength 
was superior. 

100221 Figure 1 shows the 
organization under optical microscopy 
after homogenization heat treatment 
(1050°C x24hrs) of the embodiment alloy 
C of the Co-Ni base ailoy of this 
invention. Because of this, it was known 
to have a face-centered cubic lattice phase. 
Figure 2 shows a dark field electron 
micrograph (a) and an electron diffraction 
graph (b) of the embodiment alloy C 
rolled at a working rate of 70% at room 
temperature following homogenization 
heat treatment. Because the thin plate- 
shaped organization 2 with a thickness of 
turn or less seen in (a) was not seen prior 
to the rolling work, these are deformation 
twins generated by the plastic working, 
and are known to be S3 twins according 
to Figure 3 where indices were applied to 
the electron diffraction graph of (b). In 
addition, it is known that the matrix 
remains a face-centered cubic lattice 
phase even if 70% cold rolling is 
performed. 

10023 1 Figure 4 shows the relationship 
between the tensile strength and the aging 
processing temperature when aging 
processing of material rolled at a work 
rate of 80% in ailoy C of the embodiment 
is performed while varying the 
temperature. Age hardening took place 
between aging processing temperatures 
between 200°C and 730°C, and 
particularly marked age hardening was 
seen between 440°C and 650*C. Figure 5 



shows the true stress-true strain curve in 
tensile testing of the homogenization heat 
heated embodiment alloy C under 
temperatures from room temperature (R-T) 
to U23K(850°C). Linear work hardening 
behavior was exhibited following yield in 
a temperature range from room 
temperature to 973K (700°C), and the 
yield strength and tensile strength 
dropped together with trie temperature 
rise from room temperature, with the 
minimum shown at 773K (5G0°C), 
A wave shape appeared at 773K, and the 
occurrence of stress vibration was seen. 
The yield strength, tensile strength, and 
stress vibration amplitude increased along 
with the temperature rise from 773K, and 
reached maximum at 973 K (7O0*C). 
Further raising the temperature showed 
linear age hardening behavior up to 
around 400MPa at 1G73K, parabolic age 
hardening behavior was shown when up 
to around 600MPa, and strength dropped. 
At 1 123K, the stress range showing linear 
work hardening behavior was very up to 
about 200MPa, and the strength further 
decreased. (The conversion of kgf/mm 2 io 
MPa is as follows, 1 kgfimm 2 = 9.80665 
MPa) 

Figure 6 shows the organization under a 
transmission electron microscope when an 
elongation deformation of about 10% is 
applied at room temperature to the 
homogenization heat treated embodiment 
alloy C. The dislocation had high 
pianarity and was evenly distributed, and 
implied that the stacking fault energy was 
low. 

1 0024 1 Figure 7 shows the 
organization under a transmission 
electron microscope when elongation 
deformation of about 10% is applied at 
973K (700°C) to the homogenization heat 
treated embodiment alloy C. The 
dislocations were largely wide in width, 
and it was seen to be accompanied by 
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extended dislocation stacking faults. 
Furthermore, from quantitative analysis of 
the elements according to the field 
emission transmission electron 
microscope (HF-2000 made by Hitachi), 
segregation of solute atoms of Mo, Nb, Fe 
and the like was seen in the stacking fault 
surfaces of the extended dislocations as 
well as adjacent thereto. 
C0025 1 Next, an effect was shown on 
the strength at room temperature and high 
temperature when Mo, Nb, and Fe were 
added either singly or in combination to 
the co-Ni-Cr alloy. Figure 10 shows the 
yield stress (0.2% flow stress o0.2) and 
the tensile strength (am) at room 
temperature (R.T), 873K (600X), as well 
as 973K (700°C) for homogenization heat 
treated embodiment alloy C (Mo, Nb, Fe 
simultaneously added in combination to 
the Co-Ni-Cr alloy), Co-Ni-Cr alloy, Co- 
Ni-Cr-Mo alloy, Co-Ni-Cr-Mo-Nb alloy, 
and Co-Ni-Cr-Mo-Fe alloy. The alloy 
where Mo and Nb were simultaneously 
added in combination to die Co-Ni-Cr 
alloy increased both the yield stress and 
tensile strength more than adding Mo 
alone. The alloy where Mo and Fe were 
simultaneously added in combination to 
the Co-Ni-Cr alloy decreased both the 
yield stress and tensile strength compared 
to adding Mo alone. This implies that Mo 
and Nb have two effects of strengthening 
the matrix solid solution and increasing 
the work hardening capacity, but Fe only 
has an effect, of strengthening the matrix 
solid solution. The embodiment alloy C in 
which Mo, Nb, and Fe have been 
simultaneously added in combination to 
the Co-Ni-Cr alloy has higher yield stress 
and tensile strength than other alloys, and 
the temperature at which peak strength at 
high temperature is obtained is shifted to 
the high temperature side at 973K, and an 
effect is seen of a marked rise in the 
maximum strength that cannot be 



obtained by the simultaneous addition of 
Mo and Nb, or Mo and Fe in combination, 
1 0026 1 After annealing the rolled 
material of 0. 1 3mm in thickness for three 
hours in a vacuum, it was soaked with 
various chemical solutions (concentration 
10%, solution temperature 60°C) using 
samples that had been polished using 
1000 grain sandpaper, and the corrosion 
loss (mg/cm 2 *br) per unit of time and per 
unit of surface area investigated. The 
results are shown in Figure 1 1 .Small 
corrosion loss and superior corrosion 
resistance compared to the Co base alloy 
is seen in the Co-Ni base alloy of this 
invention. 

1 0027 1 Next, the fatigue strength was 
investigated by a double-bend fatigue test 
using samples of rolled material 0. 1 3mm 
in thickness after aging processing. Figure 
12 shows the fatigue limit of each alloy. 
The fatigue limit of the Co-Ni alloy of 
this invention was 95—1 03kgf/mm , far 
higher than that of the fatigue limit of the 
Co base alloy at 75-81kgf/mm 2 * and so 
superior fatigue strength was seen. 

1 0028 1 

[Effect of the invention J The invention 
was embodied as described above, and 
yielded the following effects. The Co-Ni 
base alloy of this invention is a high- 
elasticity alloy with high mechanical 
strength, high fatigue strength, superior 
corrosion resistance as well as superior 
corrosion resistance, and therefore it is 
effective for use in devices requiring high 
loads, high corrosion resistance, and high 
reliability such as springs used in 
precision devices, medical devices, valve 
diaphragms used in supplying special 
gases for use in semiconductor 
manufacturing, heat-resistant parts, etc., 
and has the effect of being applicable to 
miniaturization and making things 
maintenance free, etc. 
[Brief Description of Drawings] 



[Figure 1] This photograph serves as a 
figure of the o rganization by opt ical 
m icroscope photography of the Co-Ni 
base alloy of this invention following 
homogenization heat treatment . 
(1050°Cx24hrs). 

[Figure 2] Photograph (a) serves as a 
figure of the organization by electron 
microscope photography of the Co-Ni 
base ahoy of this invention after 
homogenization heat treatment and 
having been cold rolled at a work rate of 
70%, and (b) is an electron diffraction 
graph. 

[Figure 8] This is a table showing the 
composition of each alloy by weight 
ratios, 

[Figure 9] This is a table showing the 
characteristics of each alloy, 
[Figure 10] This is a table showing the 
characteristics of each alloy having been 
homogenization heat treated, 
[Figure 1 1 J This is a table showing the 
corrosion loss when each alloy was 
soaked in various chemical solutions, 
[Figure 12] This is a table showing the 
fatigue limits for each alloy. 
[Explanation of Markers] 

1 Matrix 

2 S3 twin 
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